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Abstract
The exhausted lands in the Baia Mare mining basin, resulting from the uncovering processes carried out and
their use as storage place for large quantities of mine dumps, were mostly removed from the agricultural and forestry
circuit. Unfortunately, the recovery implies high costs and many of the initial qualities are lost due to the incorrect
execution of works. Establishing the soil quality evolution in the ”Valea Dochii Amelioration Perimeter”, by
determining and analysing certain eco-pedological indicators, after 10 years from the initiation of the works, allows us
to conclude that, using the technical options offered by forestry, namely ecological reconstruction, forest vegetation can
be installed artificially or naturally and thus these lands can be re-entered into the economic circuit. A detailed study
and analysis of the ecological components of these types of land offers us extremely useful information concerning the
capacity of mine dumps to offer, in time, favourable growth and development conditions for the forest and/or herbal
vegetation.
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1. Introduction
In 2000, the Baia Sprie Forest Division
established the “Valea Dochii amelioration
perimeter”, with a total surface of 22.90 ha in the
forestry units 55N and 56N from the III. Cavnic
Production unit, Baia Sprie Forest Division,
Maramureş Forestry Division. 
Due to the fact that, on one side of the total
surface of these sub-lots, these is wooden
vegetation, the actual determined work surface was
15.92 ha, classified as follows [5]:
 7.84 ha - mine dump platforms from the pre-
mountain – mountain range region, beech
subarea, consisting of acid rock, mainly with a
coarse texture;
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Figure 1. Valea Dochii hydrographic basin, with the
forestry units forming the studied amelioration perimeter
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 7.04 ha - instable mine dump embankments,
with surface erosion and trickling, also
consisting of acid rocks, mainly with a coarse
texture;
 0.63 ha - instable mine dump embankments,
with increased instability with gully formation
and trickling, with an inclination of over 35 g,
also consisting of acid rocks, mainly with a
coarse texture;
 0.41 ha – swamp.
2. Material and Method
In 2000, under the coordination of the
Institute for Forest Research and Management in
Bucharest, 12 main soil profiles were executed and a
series of eco-pedological indicators were determined
for this mine dump (table 1): pH, humus,
presence/absence of carbonates (CaCO3), exchange
base, total exchange capacity, base saturation level,
presence/absence of nitrogen, phosphorous and
potassium [2].
Table 1. Analysis profile for 12 soil profiles from the V. Dochii Amelioration Perimeter, year 2000
Granulometric analysis (%)
N
um
ber
Profile
num
ber
D
iagnostic
horizon
(cm
)
D
iagnostic
horizon
level(cm
)
H
um
idity
(cm
)
p.H
.
H
um
us
(%
)
C
arbonates
(C
aC
O
3 )
(%
)
Exchangesbases
(m
.e.%
)
Exchange
hydrogen
(m
.e.%
)
Totalexchange
capacity
(m
.e.%
)
B
ase
saturation
level(%
)
TotalN
itrogen
(%
)
Solvable
Phosphorous
(%
)
Solvable
Potassium
(%
)
Coarse
sand
Fine
sand Powder Clay
1 A 0-20 6.07 7.40 1.22 - 40.72 1.47 42.19 96.52 0.06 0.94 - 32.126 21.401 17.658 28.815
2 P1 B 21-50 6.70 6.35 0.68 - 31.02 3.36 34.38 90.22 0.03 2.56 - 36.034 13.030 14.844 36.092
3 A 0-20 4.02 2.30 0.80 - - 36.12 36.12 - 0.04 3.74 - 12.337 25.920 32.542 29.201
4 P2 B 21-50 3.90 2.50 1.04 - - 63.00 63.00 - 0.05 32.93 - 20.887 32.051 33.359 13.703
5 A 0-20 7.54 3.73 4.60 - 3.66 30.90 34.56 10.59 0.24 1.72 - 15.528 29.535 18.573 36.364
6 P3 B 21-50 6.67 7.54 3.71 - 4.83 26.13 30.96 15.60 0.19 1.49 - 26.384 20.934 14.844 37.838
7 A 0-20 4.31 2.65 0.27 - - 4.28 4.28 - 0.01 1.82 - 20.481 21.281 33.901 24.337
8 P4 B 21-40 5.71 2.60 0.44 - - 20.58 20.58 - 0.02 3.49 - 30.721 38.331 12.589 18.259
9 A 0-20 7.01 4.20 0.39 - 5.99 14.36 20.35 29.43 0.02 0.06 - 19.027 21.794 13.724 45.455
10 P5 B 21-50 5.40 3.42 0.56 - 3.47 12.60 16.07 21.59 0.03 1.58 - 31.496 28.941 18.776 20.787
11 A 0-20 6.32 6.18 0.27 - 14.14 3.53 17.67 80.02 0.01 3.51 - 57.235 20.255 10.820 11.690
12 P6 B 21-50 6.69 5.92 0.44 - 12.58 3.19 15.77 79.77 0.02 6.61 - 57.871 9.433 21.529 11.157
13 A 0-20 5.73 4.30 0.56 - 1.53 27.09 28.62 5.35 0.03 1.69 - 35.307 25.677 10.379 28.637
14 P7 B 21-50 6.35 4.20 0.80 - 1.14 28.98 30.12 3.78 0.04 1.38 - 25.000 20.455 18.762 35.783
15 A 0-20 4.55 3.05 1.75 - 15.11 7.98 23.09 65.44 0.09 1.57 - 54.966 24.871 10.270 9.890
16 P8 B 21-40 4.48 5.70 0.27 - 16.47 7.38 23.85 69.06 0.01 2.61 - 59.735 17.846 8.645 13.774
17 A 0-20 6.03 3.26 0.86 - 2.89 20.79 23.68 12.20 0.04 0.53 - 16.662 27.134 15.232 40.972
18 P9 B 21-50 6.10 2.77 0.44 - - 20.62 20.62 - 0.02 0.19 - 22.604 28.037 18.413 30.946
19 A 0-20 3.86 7.40 0.62 - - 0.97 0.97 - 0.03 0.19 - 31.185 11.541 31.744 25.553
20 P10 B 21-50 4.12 7.15 0.39 - 50.61 1.01 51.62 98.04 0.02 0.011 - 30.580 14.680 27.370 27.370
21 A 0-10 5.44 3.15 0.92 - 0.75 24.15 24.90 3.01 0.04 0.79 - 7.399 17.802 25.029 49.770
22 P11 B 20-30 3.53 2.54 0.65 - - 23.69 23.69 - 0.03 1.39 - 24.351 26.713 15.716 33.220
23 A 0-20 6.28 3.16 0.39 - 2.01 12.43 14.44 13.92 0.02 7.97 - 35.260 32.279 24.056 8.405
24 P12 B 21-60 5.95 2.65 0.50 - - 18.31 18.31 - 0.03 1.38 - 45.307 34.470 13.193 7.030
In 2010, after 10 years from the artificial and
natural regeneration of the Valea Dochii
Amelioration Perimeter with forest species, main
soil profiles were executed and analysed in the same
12 points of the main soil profiles, the obtained
result being presented in table 2.
The sampling process from the pedological
profiles has been executed on genetic horizons,
namely on two horizons, as indicated in the
summary table. The profiles were 1 m deep and 60
cm wide. The soil samples were gathered from the
main wall. The actual soil sampling was carried out
using a sharp steel knife, cleaned after each sample
in order to avoid sample contamination from one
horizon to the other and from one profile to the
other [2]. The quantity of soil gathered from each
profile horizon amounted to 0.3 - 0.5 kg,
appropriately labelled, packed in plastic bags and
sent for analysis to the Maramureş Pedological and 
Agrochemical Studies Office.
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Table 2. Analysis profile for 12 soil profiles from the V. Dochii Amelioration Perimeter, year 2010
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1 A 0-20 6.40 1.73 37.88 41.05 92.28 0.09 5.00 154.00 3.17
2 P1 B 21-50 6.40 0.38 46.34 48.01 96.52 0.02 2.00 72.00 1.67
3 A 0-20 3.40 1.90 7.12 26.52 26.85 0.10 3.00 60.00 19.40
4 P2 B 21-50 6.30 2.37 61.92 64.09 96.61 0.12 10.00 188.00 2.17
5 A 0-20 4.25 1.26 10.58 42.62 24.82 0.06 1.00 84.00 32.04
6 P3 B 21-50 3.55 0.55 10.77 41.17 26.16 0.03 4.00 60.00 30.40
7 A 0-20 3.70 0.38 4.81 18.20 26.43 0.02 6.00 60.00 13.39
8 P4 B 21-40 2.60 0.55 0.00 16.78 0.00 0.03 14.00 38.00 16.78
9 A 0-20 4.70 0.67 10.38 41.75 24.86 0.03 6.00 72.00 31.37
10 P5 B 21-50 4.25 0.61 6.15 46.36 13.27 0.03 3.00 38.00 40.21
11 A 0-20 5.85 1.20 29.23 32.16 90.89 0.06 20.00 72.00 2.93
12 P6 B 21-50 7.85 0.79 2.26 66.15 66.25 99.85 0.04 1.00 28.00 0.10
13 A 0-20 5.75 0.91 52.31 56.17 93.13 0.05 6.00 60.00 3.86
14 P7 B 21-50 5.05 0.09 41.92 53.31 78.63 0.00 5.00 38.00 11.39
15 A 0-20 6.50 1.14 31.15 33.50 92.99 0.06 3.00 96.00 2.35
16 P8 B 21-40 6.40 0.32 21.15 23.06 91.72 0.02 2.00 38.00 1.91
17 A 0-20 3.40 0.32 7.12 22.52 31.62 0.02 1.00 18.00 15.40
18 P9 B 21-50 2.60 1.26 0.00 20.52 0.00 0.06 6.00 0.60 20.52
19 A 0-20 8.70 0.26 9.11 0.00 0.03 0.00 0.01 1.00 120.00 0.03
20 P10 B 21-50 8.75 0.56 12.42 4.81 4.81 100.00 0.03 1.00 108.00 0.00
21 A 0-10 3.05 0.67 4.42 18.50 23.89 0.03 2.00 60.00 14.08
22 P11 B 20-30 2.75 1.26 10.19 27.21 37.45 0.06 2.00 18.00 17.02
23 A 0-20 2.80 0.21 7.12 17.06 41.74 0.01 1.00 50.00 9.94
24 P12 B 21-60 2.80 0.79 3.08 10.32 29.84 0.04 7.00 38.00 7.24
3. Results and Discussions
The analysis of certain eco-pedological
indicators allows us to formulate conclusions
concerning the evolution of the soil quality, during
these 10 years, from the amelioration perimeter
which was covered in the meantime by forest
vegetation. It can be determined that, in the year
2000, in the superior horizons of the executed
profiles, the average pH value is 4.23, which
suggests a very strong acid reaction of the soil,
while in the year 2010, the average value of 4.88
suggests a slightly improved soil reaction, but which
is still strongly acid.
Figure 2. pH values in horizon A of the Valea Dochii Amelioration Perimeter
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Figure 3. pH values in horizon B of the Valea Dochii Amelioration Perimeter
In the year 2010, the average pH value in the
inferior horizons of the executed profiles is 4.11,
which suggests a very strong acid reaction of the
soil, while in the year 2010, the average value of
4.94 suggests a slightly improved soil reaction but
which, just like in the case of the superior horizons,
is still strongly acid.
As a conclusion concerning soil reaction, a
slight increase in the pH value can be observed after
10 years, due to the installation of vegetation and
periodical administration of calcium carbonate on
the surface of the amelioration perimeter.
In the year 2000, the arithmetic mean of the
humus values from the superior horizons of the
executed profiles is 0.80%, which suggests a soil
which is very poor in humus. In the year 2010 the
arithmetic mean of the humus values is 0.89%, also
suggesting a soil which is still very poor.
In the year 2000, the arithmetic mean of the
humus values from the inferior horizons of the
executed profiles is 0.63%, which suggest a soil
which in very poor in humus. In the year 2010 the
arithmetic mean of the humus values is 0.79%, also
suggesting a soil which is very poor in organic
matter. As a conclusion concerning the humus
percentage contained in the executed soil profiles,
one can observe a slight increase in its values after
10 years, namely in horizon A – a quantum increase
of 0.09% and in horizon B – a quantum increase of
0.16%. In the year 2000, calcium carbonate was
absent from all the executed profiles and in the year
2010, it was present in horizon B from profile 6 and
in both horizons from profile 10, in direct and close
relation to the higher pH values in these profiles and
horizons (pH 7.85 horizon B, profile 6; pH 8.70
horizon A and pH 8.75 horizon B, profile 10).
Figure 4. Humus values in horizon A of the Valea Dochii Amelioration Perimeter
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Figure 5. Humus values in horizon B of the Valea Dochii Amelioration Perimeter
Figure 6. Total exchange capacity values in horizon A of the Valea Dochii A. P.
Figure 7. Total exchange capacity values in horizon B of the Valea Dochii A. P.
When the land was being prepared for
afforestation, calcium amendments (CaCO3) were
also applied with a singular dose of 15 tons/ha,
namely 216.5 tons of CaCO3 for the strongly
exhausted surface of 14.43 ha. The figures from
above suggest a slight increase in the total cationic
exchange capacity values, after 10 years from the
installation of the forest vegetation: horizon A –
quantum increase of 6.60% and horizon B –
quantum increase of 6.08%. This growth is in close
relation to the increase in the humus percentage
from the executed profiles, as the fact is known that
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these two indicators are directly proportional. The
total exchange capacity values decrease with debt,
being directly related to the fact that, the humus
percentage is also smaller in the inferior horizon
than in the superior horizon.
As shown above, there is a slight increase in
the base saturation level values after 10 years from
the installation of the forest vegetation, as follows:
 horizon A – a quantum increase of 1.09%,
which determines the integration of soil into
the category of oligobasic to oligomesobasic;
 horizon B – a quantum increase of 24.31%,
which determines the integration of soil into
the category of oligomesobazic to mesobasic.
Thus, this case also expresses the interdependence
between the soil pH value and its base saturation level.
Figure 8. Base saturation level values in horizon A of the Valea Dochii A. P.
Figure 9. Base saturation level values in horizon A of the Valea Dochii A. P.
Nitrogen is a nutrient element in the soil,
used mainly in the composition of the plant body
and for vegetal growth. It is found in the soil as
organic and mineral combinations, over 95% of the
nitrogen in the soil being bound in organic matter.
For this reason, the supply of nitrogen to plants
depends on the decomposition rhythm of organic
substances and on the humus content in the soil [8].
In what the total nitrogen content offered by
the soil profiles from the studied perimeter is
concerned, one can notice a slight increase, after 10
years from the installation of the forest vegetation -
in horizon A, a quantum increase of 0.001% and in
horizon B a quantum increase of 0.007%, the total
nitrogen content being still very small under
0.100%.
Phosphorus is present in seeds and young
growing tissues, being used in the development
process of flowers, fruit and seeds. It participates in
the synthesis or proteins, in the formation of
chlorophyll, breathing, in several enzyme processes,
in the development of the root system [8].
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Figure 10. Total Nitrogen values in horizon A of the Valea Dochii A. P.
Figure 11. Total Nitrogen values in horizon B of the Valea Dochii A. P
The analysis of this microelement was
carried out for the Valea Dochii Amelioration
Perimeter solely in the year 2010.
There are great differences in the superior
horizons, concerning the content of mobile
phosphorus, which varies from minimal values of 1
ppm (extremely low content) in profiles 3, 9, 10 and
12 up to maximum values of 20 ppm (medium
content) in profile 6.
In the inferior horizons, the content of
phosphorous also varies from minimal values of 1
ppm in profiles 6 and 10 to maximum values of 14
ppm in profile 4 (very low content).
Potassium plays an important role in the
synthesis of amino-acids and proteins, in the
synthesis of chlorophyll. It regulates the plant’s
relation to water, as a good potassium concentrate
increases the water absorption capacity. During
drought years, a good supply of potassium increases
the plant’s resistance to low temperatures and
draught, as well as to certain cryptogamic diseases.
[8]. Mobile potassium has also only been
determined in the year 2010 for the Valea Dochie
Amelioration Perimeter. In the superior horizons,
there are differential values of this soil indicator,
with minimal values of 18 ppm (extremely low
content) in profile 9 and maximal values of 154 ppm
(medium content) in profile 1.
In the inferior horizons, the percentage of
mobile potassium varies from minimal values of 0.6
ppm in profile 9 to maximal values of 188 ppm in
profile 2 (medium content).
4. Conclusions
From the total surface of 22.9 ha of the “Valea
Dochii Amelioration Perimeter”, ecologic
reconstruction work was carried out on 15.92 ha, for
the purpose of vegetation regeneration and for the
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improvement of the quality of all the environment
factors in that area.
The forest species used for artificial
regeneration in this perimeter were birch, spruce,
black pine, larch, mountain ash and the naturally
regenerated species were poplar and goat willow.
The complex afforestation works in the mine
damps from the Baia Mare mine basin show that the
installed forest vegetation, alters in time the eco-
pedological indicators, namely it helps increase the
pH level, the humus, nitrogen, mobile phosphorous
and potassium level, differentiated according to the
depths of the soil profiles.
Within Maramureş county and in the entire 
country there are many mine dumps similar to that
from Valea Dochii. Their ecological reconstruction
brings economic, ecologic and social benefits and
that is why, we recommend the professional
execution of all the works previous to afforestation
and the use of forest species which give good results
in this type of forest station.
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